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"9 .Cla,ims;

This invention relates to remote controllefl

power units and has particular reference to- such

& power unit which is constructed and arranged

for shifting a marine transmission into and out

of gear, although it is to be understood that the:

invention is not limited to the specific apphea—
tion illustrated.
This invention contemplates a remote con-

trolled power unit for performing work, such: for‘

example as shifting the gears of a marine trans-
mission into and out of their forward; neutral,
and reverse positions, and for ‘which there is pro-
vided an operator-manipulated control remotely
positioned relative to the power unit-and forming
a means for controlling the energization thereof,
the work required to he done by the operator in
manipulating such control being merely that of
shifting the. control and not related: to the
amount of work done by the control unit. In ad-
dition, the power unit is constructed and- ar-
ranged so that the length of the work stroke

thereof may be accurately controlled by the

operator.

Principal objects of the invention, therefcre,
are to provide:

A new . and improved remote controlled power
unit;

A remote controlled power unit in ‘whieh the
work stroke thereof may be accurately controlled
by the operator; and

A remote controlled power unit in which the
manual control may be set to a selected position
without being limited by the speed of the work
stroke.

Other and further objects of the invention will

be apparent from the following deseription and:
claims and will be understood by reference. to-

the accompanying drawings, of: which there. are
two sheets, which by way of illustration show
preferred embodiments and the principles thereof
and what I now consider to be the best mode. in
which I have contemplated applying those prin-
ciples. Other embodiments of the.invention em-
bodying the same or equivalent principles may
be used and structural changes may be made
as desired by those skilled in the art without de-
parting from the present invention and the pur-
view of the appended claims. .

In the drawings:

Fig. 1 is a schematic view 1llustrat1ng the ap-

plication of a device embodying my invention to.
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a marine craft for operating the reverse gear -

thereof;
Fig. 2 is'an enlarged long1tud1nal sectlonal view
of the power unit;

55

Fig.3is an enlarged sectional view of the bleed
valve arrangement illustrated in Fig. 2;

Fig, 4 is a sectlonal view taken along the lme
4—4 of Flg 3;

Flg 5 is g view similar to Fig. 3 and 1llustrat-
ing a modrﬁed form of bleed valve arrangement
and: i

Fig. 6 is an enlarged view, partly broken away,
of the Operator-manipulated control for the
power unit.

As-illustrated in Fig, 1, a device embodymg the’
invention ig there 1llustrated in connection w1th’
8 boat 10 havmg an 1nterna1 combustion engine
i2- and a transmlssmn 14 commonly called a
reverse gear. A drive or propeller shaft 18 is
adapted: to be driven by the engine 12 through-
the transmission 14, and 2 propeller (not shown)
is' connected to. the shaft 16 for propelling the:
craft either forwardly or reversely. . The- trans-
mission is provided with a shift lever {8 which’
may- have the- usual three- pos1t10ns namely, for-
ward, neutral and reverse, the shift lever 18 being
shown in the reverse position. In the Teverse
position of the transmission 14 the transmlssmn
is arranged so that when the engine is operat--
ing, the eraft will be propelled: realwardly.- In
the neutral position of the shift lever 18 the gear-
ing-of- the. transmlssmn is alranged 50 that the
engine may run without propellmg the craft in
either direction, and in the ferward posmon of
the transmlssmn the gearing is arranged so tliat
when the engine is eperatmg, the -eraft wilt be-
propelled forwardly.

The: power-unit embodying my invention is in-
dicated generally at 20-and comprises a cylmder‘
and piston unit in which the plston thereof is”
connected to the shift lever 8 for’ thftmg the
same between its various positions, A suctlon'
conduit 22 commumeates at- one end with' the
induction manifold 24 of the engine 12 and at its
other end with the power unit 28 so that suction
in the manifold may be utilized to energlze the'
power unit 20:

The operator-mampulated control 1nd1catcd
generally at 26: may- be posn;ioned adjacent the _
steering wheel:28 of the craft, and a positive two-
way. motion transmitting connectlon indicated
generally at 30 connects the control 26 with the
power unit 20 for controlhng the enerclzatron
thereof, more particularly for controlling the ap-
plication of suetion to the eylinder umt on either -
side of the piston thereof. ‘

Referring now partmularly to Figs. 2 and 3,
the power unit comprises a eylinder 32 and: ‘piston
member 34" arranged in the. eylinder for recip-



rocal movement relative thereto between limif
positions at each end of the cylinder 32. In
full line position, as shown in Fig. 2, the piston
34 is at one of its limit positions which corre-
sponds with the reverse position of the trans-
mission. The dotted line position of the piston
34 indicated in Fig. 2 corresponds w1th the fo1-
ward position of the transmission.. . :

A hollow piston rod 36 is connected to the

piston member 34 and projects through one end

wall 38 of the cylinder 32. The piston rod 36

forms part of a connection between: the piston

member 34 and the shift lever {8 of the trans-
mission. A hollow valve member .40 is -tele-
scopically arranged relative.to. the piston rod 36
and is reciprocable relative to the piston mem-

ber 84 and projects through the end wall LY

of the cylinder.

The hollow valve member 40 forms .a fluid :

flow passage between chamber 44 and’ the in-
terior of the cylinder 32, and to this end is
provided with one or more ports 46 which com-
municate with the chambér 44 and one or more

ports 48 which are adapted to be brougnt into,

communication. with the cylinder 32 on elther
side of the piston member 34.. As. shown in
Fig. 2, however, the ports 48 are closed by a
valve closure member 50. The chamber 44 may
be formed as illustrated by. a. tubular projection

52 formed integrally with the end wall 42 of -

the cylinder 32. The valve member 40 prOJects
through a seal 54 arrangeéd in a recess in the
wall 42 and separates the cylinder 32 from the
chamber 44, The right-hand end of the valve
is connected by means of a two-part clamping
ring 56 with a cable 58 which extends through a
tube 60, the cable 68 and tube 60 forming the
positive two-way connection. 30 hetween. the
valve member 40 of the power umt and the con-
trol 26.

One end of the tubing is secured by a nut 62

to a threaded boss on a cap.64 which is thzeaded-
ly secured to the end of the projection 52
cable 58 extends freely through the tube §0 and

is connected to the valve member 40 by -the - :
clamping member 56 so.that movement of- the .
cable 58 will effect a corresponding movement .
of the valve member 40. The cap 64 by engage- -

ment with the clamping member 56 determines .
one limit position of the valve 46, and engage-.
ment of the clamp 56 with the shoulder 66 deter-
mines the other limit position of the valve 40..
A seal 68 carried by the clamping member. 56
cooperates with the interior -of the. projection

52 so as to prevent the leakage of air-into the .
chamber 44, while the seal 54 forms a seal which .

prevents leakage between the cylinder 32 and
the chamber 44.

A conduit 70 connected to- the ploJectmn 52
forms the suction communication 22 between.-
the chamber 44 and the intake manifold. 24-s0:

that the manifold pressure will prevail in- the :

chamber 44. The chamber 44 is that part of the
projection 52 between the seals 54 and 68. Since
the port 46 in the valve 40 is always exposed to
the chamber 44, the interior passage in the valve .
40 will always be subject to the suction pressures
in the manifold.

The valve closure member 50 is carned by and
movable with the piston member 34 relative to

the hollow valve member 40 and cooperates with ,
the hollow valve member to close the ports 48:.

therein. The hollow valve member 48 is shift-

able relative to the piston member 34 and mov-'.
able between limit positions spaced .a. distance.:;
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at least as great as the stroke of the piston
member 34 relative to the cylinder 32. The
valve closure member 50 is secured in a recess
in a nut 712 by a ring 74. The valve closure
member 50, however, is free to shift transversely
of the recess so as to facilitate alignment be-
tween. the _hole 16 therethrough and the valve
member 40.which projects through- such hole.
An annular sealing ring 51 is arranged between
the left-hand side of the valve closure member
50 and the bottom of the recess in the nut 72.
There is-a close sliding fit between the valve
‘member 48 and the valve closure member 56 so
that when such parts are positioned relative
to each other as shown in Fig. 2, the member 59
will- close the ports 48 in the valve member 49
which will.prevent the porting of suction to the
-eylinder 32 on either side of the piston 34. The
nut 12 is threadedly secured to one end of the
piston rod 36 and clamps the same to the piston
member 34.

The piston rod 36 is hollow and forms a pass-
age 80 which communicates with the cylinder
32 on one side of the piston member 34 through
ports 82. A restricted orifice 84 forms a re-
stricted bleed through the wall 42 between the
cylinder 32 and atmosphere, a filter 88 being
provided to prevent the entry of dirt into the
cylinder 32 through the bleed 84.

With the parts arranged as shown in Fig. 2,
movement of the valve member 40 to the left
relative to the valve closure member 50 will ex-
pose the ports 48 to the passage 80, thereby
porting the side A of cylinder 32 through ports
82 to suction (assuming the engine 12 is operat-
ing), whereupon the piston 34 will move toward
the left and until the valve closure member 50
again closes the ports 48, the bleed 84 at this
time bleeding atmosphere into the side B of the
cylinder. The speed of movement of the piston
34 will depend upon the pressure differential be-:
tween sides ‘A and B of the cylinder which will
be determined to some extent by the size: of the
orifice 84.

If we assume that the piston member 40 moves
to its left-hand limit position, the piston mem-
ber 34 will follow and move to the position shown
in dotted lines, which will effect a shifting of the
transmission from reverse through neutral into
50-forward gear.

A seal 90 arranged in a recess in the wall 38
forms a seal between the opening in the wall 38
through which the rod 36 extends and the piston
rod. Exteriorly of the cylinder 32 the piston rod

53-has mounted thereon a valve 92 which comprises
bushing 94 and body part 96 which cooperate to

form chambers C and D (Fig. 3).. Chamber D

communicates with atmosphere through orifice

98 and filter 100. Valve member 102 is shdably
60 grranged in the valve body 96 and forms & par-
tition between chambers C and D. However, -
chambers C and D are in communication with
each other by means of slots {04 in the valve
member 102.

The end of the piston rod within the chambel
C is provided with a valve seat 106 in the form of
an annular ring of resilient material against
which the face 108 of the valve member 02 is
adapted to seat. A spring 110 confined between
10 the valve member 102 and the body part 96 biases

the valve member 102 toward its seat on the valve

seat 106. ‘The valve member, however, is provid-
ed with a restricted duct 112 which extends be-
tween one of ‘the.slots {04 and the face {08 so
76.that when the valve member 102 is seated, there -
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is a restricted communication between the cham-
bers C and D and the passage 88 interiorly of the
power piston rod 38. This forms .a_restricted
communiecation - between. the atmosphere and
chamber A of the cylinder-32 through passage 83
and port 82. The size of the restricied commu-
nication afforded by the duct §12 is not sufiicient
to prevent the porting of suction to the.chamber
A to move the piston, member 84 to its forward
- gear position.

The valve member 162 is mounted on a. stem
{14 which is connected to a. yoke i18, which in
turn is connected to shift lever {8 by bolt i28.
As shown in Fig. 2, the valve member {02 is.seat-.
ed on the valve seat 185 on the end of the piston
rod 3% so that when the valve 48 is moved to
port chamber A of cylinder 32 to suction, the pis-
ton 34 will through piston rod 8§, valve 182,
stem {14 and yoke {i6 positively move the: lever

i8 through the neutral to the forward gear posi- o

tion thereof, and the speed of movement as pre-
viously explained will be determined by the pres-
sure differential existing between the cbambexs
A and B.

If the valve 48 is moved to its leftmost posmon,'

the pistonr 84 will move to the dotted line posi-

tion, and as previously indicated the valve clo-.
sure 8§ wiil close the ports 48 in the valve 48 so

as to discountinue the porting of suction to the

chamber A which now comprises a very small -

clearance between the end wall 38 and the piston
34 in the dotted line position thereof. With the
piston 34 in the dotted line position shown in
Fig. 2, movement of the valve 49 to the right will
port the chamhber B of the cylinder to suction,
which will cause the piston 84 to move to the
right. The size of the bleed 84 is not such as to
prevent the suction applied to the chamber B

from moving the piston member 34 to the right.-

Upon movement of the piston 24 to the right,
the valve seat {88 will move away from the face

{08 of the valve member {82, thereby providing:

a relatively unrestricted communication between
atmosphere and the chamber A through slots

104, chamber C, passage 88, and ports 82. . This.
porting of the chamber. A to atmosphere will re~

sult in & relatively quick movement of the piston
member 34 to the right, Since the valve {82:can
only move a shert distance relative. to the body
96, the body 98 will by reacting through the

spring 140 cause the valve 182 to follow. the piston. -
rod 36, thereby to shift the lever I8 of the trans-.
mission from its forward to ifs neutra] or reverse

.__'

40

position, depending upon the extent of movement - -

of the valve 40, If the valve 48 is moved so that.
the ports 48 thereof are apprommahely midway.
between the ends of the cylinder 32, the shift

lever will be shifted to its neutral position, and.
if the ports 48 are returned to their position as
illustrated in Fig. 2, the shift lever {8 will be re-
. stored to its reverse position. . .

The spring 1§ will cause the face 198 of the

valve member 182 to seat on the seat {06 after.
the piston 34 stops moving, and when the piston
34 stops moving toward the right the valve mem-:
ber 50 will be in position to close the ports 48;

as shown in Fig, 2,

80

The contro] 26 includes a lever 124 which. 1sf )

connected to a rotary disk or cylmder 126 which
is rotatably mounted in casing 128. The tube
60 is secured to the casing, and the cable 58

projects from the end of the tube into the casing-
and is coiled partly around the disk, lzs and suit-.

w1th legends to mdlcate the reverse, neutral an_d'

70
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forward: positions: for the lever 124:: When: the
lever: 124 is ‘shifted from. the reverse position:in
which: it. is. shown: in-full lines in Fig. 6:t0 the
neutral position indicated- by the letter N, the
cable 58 ‘will transmit sufficient motion: to the
valve member 40 to position the ports 48 approxi-
mately midway between the cylinder end walls
38 and 42, whereupon if the torque on:the gear-
ing of the transmission has been released by:clos-
ing of the engine throttle, the piston member: 34
will -be .energized to shift the: transmission from
reverse - to neutral position,  Movement: of -the
lever 124 to the forward position. indicated: by
the legend F* will shift the valve 48 so as to cause
the piston member 34 to. move sufficient to shift
the lever. I8 to the forward position of the trans-
mission.

The cable 58 provides a positive two-way: cone-.
nection - between the: lever 124 and- the. valve
member 40 so that the valve member 40: will
move with movement of the lever 124, There
is no force opposing the movement of the lever
124 except the friction of the disk {2§; the cable
58 and the valve 4B so that very little effort is
required to shift the lever 124 between the vari-
ous positions thereof. The valve member 46 may
be moved to any of ifs positions without waiting
for movement of the piston member 24, 'This.per-
mits the valve 48 to move ahead of the piston
34 and makes it possible for the operator of:the
craft by manipulating the lever {24 to shift the
transmission into and out of forward and re-
verse gear very expeditiously when it is-desired to
maneuver the craft in close quarters.

In the embodiment illustrated in Fig, 5 there
is shown a valve {92 which is adapted when
open to provide a relatively unrestricted com-:
munication - between - atmosphere and: either
champer A or B. When using this valve 192 in
lieu of the valve shown in Fig: 3, the bleed: 84 is-
omitted. The piston rod 236, corresponding -in:
function with the piston rod 38, has a valve
member 282 threadedly secured: to the end
thereof for movement therewith. The valve
member 202 is reciprocally arranged in its eylin-.
der formed by valve housing 203. . Valve mem-
ber 292 is provided with a restricted duet- 205
which affords a restricted communication be-
tween atmospheric port 208 and valve chamber E.

Valve member 2082 is also provided with -a’
restricted duct 2671 which provides a restricted
communication between atmospheric port’ 205
and-valve chamber ¥. Chamber F is in com--
munication- through conduit 269 with chamber
B of cylinder 32 ‘eliminating the need-for a bleed
84. A spring 218 is confined between valve mem-
ber 282 and one end of the body of the valve {42,
and ‘another spring 2{¢ is confined between" the
valve 282 -and the other end of the valve body
203, the springs 218 and 211 centering the valve
282 relative to the atmospheric port 206 so that
both chambers B and F are in communication
with -atmosphere through the respective ducts’
285 ‘and 207. Chamber E; of course, is in com-

-munication . through passage 80 with chamber A.

of ‘cylinder 32. " In this case the valve body 203
is provided with stem 214 which is connected to.
the yoke I'18, the piston rod 236 being connected
to the piston 84 and otherwise the same as the’

-piston rod 26.

As a matter of fact, the construction’ of thls,.
modification’ 1n other respects is. the 'same as.
that shown in' theé other figures, the dlfference_;
in ‘the valve prov1d1ng a porting. of . atmosphere,
to’ the cyhnder 32 on-each side of the piston.. 34, y
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When the piston rod 236 moves to the left in
response to leftward movement of the piston
34, the valve 202 will move to the left so that
atmospheric port 206 communicates directly with
chamber F, thereby porting atmosphere through
conduit 209 to chamber B of cylinder 32. Like-
wise, when piston rod 236 moves to the right in
response to movement of the piston 34, the at-
mospheric port 206 is placed directly in com-
munication with chamber E which is in com-
munication through passage 80 with chamber A
of cylinder 32, thereby porting chamber A di-
rectly to atmosphere. With this arrangement
the piston 34 can move relatively quickly in both
directions since the atmospheric porting will of-~
fer no appreciable resistance to movement of the
piston 34. The ducts 205 and 207 are restricted
so. that they will not prevent the porting of suc~
tion to the chambers A and B from effecting
movement of the piston 34.

The operation of the modification as shown
in Fig. 5 is the same as that shown in the previ-
ous figures, except that in the case of Fig. 5
relatively quick movement of the piston will be
obtained in both directions, whereas in the case
of the other figures relatively quick movement
will be obtained when the shift is made from for-
ward to reverse but not vice versa.

This application is a continuation-in-part of
my copending application Serial No. 74,050, filed
February 2, 1949, for Pressure Actuated Trans-
mission Control Unit, in which application cer-
tain subject matter disclosed herein is specifically
claimed,

While I have illustrated and described pre-
ferred embodiments of my invention, it is under-
stood that these are capable of modification and
I therefore do not wish to be limited to the pre-
cise details set forth but desire to avail myself
of such changes and alterations as fall within
the purview of the following claims.

I claim:

1. A power unit comprising a cylinder, a piston
member reciprocally arranged in said cylinder
and separating the space in said cylinder on one
side of said piston member from the space on
the other side thereof, a hollow piston rod se-
cured to said piston member and projecting
through an end wall of said cylinder, a hollow
valve member telescopically arranged relative to
said piston rod and projecting through the op-
posite end wall of said cylinder, said hollow valve
member forming a fluid flow passage, said pas-
sage being provided with a fluid port on the end
of the valve member disposed within said cyl-
inder and said passage having a fluid pressure
connection thereto exteriorly of said cylinder, a
valve closure member carried by and movable
with said piston member relative to said hollow
valve member and cooperable with said hollow
valve member to close said port therein, said
hollow valve member being freely shiftable in

both directions relative to said valve closure.

member so as to uncover said port on either side
of said valve closure member and said piston
member thereby to establish communication be-
tween said cylinder and said passage on a se-
lected side of said piston member, said hollow
valve member being movable relative to said
piston member a distance at least as great as
the stroke of said piston member relative to said
cylinder, the end of said hollow piston rod re-
mote from said cylinder forming part of a nor-
mally closed valve means constructed and ar-
ranged to be opened during movement of said
hollow piston rod toward one end of sdid cyl-
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inder for admitting fluid into said cylinder on the

_side of said piston member remote from said one

end of said cylinder.

2. A power unit comprising a cylinder, a piston
member reciprocally arranged in said cylinder
and including a hollow piston rod projecting
through one end wall of said cylinder, a hollow
valve member reciprocally arranged relative to
said piston rod, said hollow valve member hav-
ing substantially the same extent of movement
relative to said piston member as said piston
member has relative to said eylinder, said hol-
low valve member forming a fiuid flow passage,
said passage being provided with a fluid port on
one end thereof and said passage having a suec-
tion connection thereto at the other end there-
of, a valve closure member carried by and mov-
able with said piston member relative to said
hollow valve member and cooperable with said
hollow valve member to close said port therein,
said hollow valve member being freely shiftable
in one direction relative to said valve closure
member so as to uncover said port on one side
of said valve closure member and said piston
member thereby to establish communication be-
tween said cylinder and said passage on said one
side of said piston member, means operable for
shifting said hollow valve member relative to
said piston member and valve closure member
so as to effect the application of suction to said
cylinder on said one side of said piston member
whereby said piston member and rod will move
relative to said cylinder toward said port, and
normally closed valve means associated with the
end of said piston rod remote from said cylinder
and constructed and arranged to open during
movement of said piston member and rod in said
one direction for admitting atmosphere into said
cylinder on the opposite side of said piston mem-
ber.

3. A power unit comprising a cylinder, a piston
member arranged in said cylinder for reciprocal
movement relative thereto between limit positions
at each end of said cylinder, a piston rod secured
to said piston member and projecting through
an end wall of said cylinder, a hollow valve
member reciprocally arranged relative to said
piston member and projecting through the op-
posite end wall of said cylinder, said hollow valve
member forming a fluid flow passage, said pas-
sage being provided with a fluid port on the end
of the valve member disposed within said cyl-
inder and said passage having a suction con-
nection thereto exteriorly of said cylinder, a valve
closure member carried by and movable with said
piston member relative to said hollow valve mem-~
ber and cooperable with said hollow valve mem-
ber to close said port therein, said hollow valve
member bheing shiftable relative to said piston
member between limit positions spaced a dis-
tance at least as great as the stroke of said piston
member, means operable for selectively position-
ing said hollow valve member in either of its
limit positions or in any position intermediate
its limit positions, postioning of said port of said
hollow valve member con one side of said valve
closure member uncovering said port and there-
by applying suction to said cylinder on said one
side of said piston member whereby said piston
member and rod will move relative to said cyl-
inder toward said port, said piston member and
hollow valve member being constructed and ar-
ranged so as to be freely movable relative to each
other so as to permit free moyement of said -

75 hollow valve member by said positioning means



2,584,995

9

from one of its 11m1t positions o the other Wlth-,f
out thereby moving said piston member, and. nor-
mally closed valve means associdted with sald
piston rod and constructed and arranged to be
opened upon movement of said piston rod for ad-
mitting air into said cylinder on the other side
of said piston member. )

4. A power unit comprising a cylinder mem-
ber, a: piston: member afranged in -said’ cylinder
member for reciprocal movement-relative thereto,
a hollow piston rod. secured to said piston mem-
ber, a hollow tubular valve member reciprocally
arranged relative to said p.ston member and tele-
scopically arranged within said piston rod F
provided with a fluid port, a fluid -pressure .con~
nection. with the interior of said valve member,
said hollow piston rod forming a fluid fow pas-
sage and having a fluid port therein in commu-
nication with said cylinder on one side of said
piston member, an annular valve closure member
through which said hollow valve member ex-
tends, and carried by and movable with said pis-
ton member and piston rod relative to said hol-
low valve member and cooperable with said hol-
low valve member to close said port therein,
means operable for shifting said hollow valve
member relative fo said valve closure member,
positioning of said port of said hollow valve mem-
ber on one side of said valve closure member
uncovering said port and thereby causing the
application of fluid pressure to said cylinder mem-
ber on one side of said piston member whereby
said piston member and rod will move relative to
said cylinder member, and normally closed valve
means associated with the end of said piston rod
remote from said cylinder, said valve means com-
prising a valve member biased into engagement
with said end of said piston rod so as to close
said fluid flow passage therein, said piston rod
being movable relative to said valve member in
one direction of movement of said piston rod for
opening said normally closed valve means for ad-
mitting pressure fluid to said cylinder member on
the other side of said piston member through
said piston rod and said fluid port therein.

5. A device according to claim 4 wherein said

piston member and hollow valve member are con- .

structed and arranged so as to be freely movable
relative to each other so as to permit free move-
ment of said hollow valve member by said shift-
ing means from one of its limit positions to the
other without thereby moving said piston mem-
ber.

6. A power unit comprising a cylinder having
a piston member arranged therein for recipro-
cal movement relative thereto between limit posi-
tions at each end of said cylinder, a hollow pis-
ton rod secured to said piston member, a hollow
valve member reciprocally arranged relative fo
said piston member and being provided with a
fluid port, a suction connection with the interior
of said hollow valve member, an annular valve
closure member through which said hollow valve
member extends, carried by and movable with
said piston rod relative to said hollow valve mem-
ber and cooperable with said hollow valve mem-~
ber to close said port therein, said hollow valve
member being shiftable relative to said piston
member between limit positions spaced a distance
at least as great as the stroke of said piston
member, means operable for selectively position-
ing said hollow valve member in either of ifs
limit positions or in any position intermediate
its limit positions, positioning of said port in
said hollow valve member on either side of said
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valve closure member uncovermg said port and»
thereby .porting suction to. said cyhnder on.a
selected side of said piston member whereby said
piston member will move relative to said cylinder
toward said port until said valve closure mem-~
ber closes said port, said plston member.and hol-
low valve member being . constructed and ar-
ranged S0 as to.be freely movable relative to-each
other so as to permrt iree movement of said hol-
low valve member by said positioning means.from
one .of, its .1imit positions to  the -other without
thereby moving said piston member, said hollow
piston.rod having a lost motion connectlon with

. a means to be actuated by said power unit in

one dlrectlon of:movement of said piston rod, said
lost. motion connectlon mcludmg 2 .normally
closed valve means constructed and arranged to
be opened for admitting atmosphere to one end
of said eylinder during movement of said piston
rod in said one direction.

7. A power unit comprising a cylinder having a
piston member reciprocally arranged therein and
separating the space in said cylinder on one side
of said piston member from the space on the
other side thereof, a hollow piston rod secured
to said piston member and projecting through an
end wall of said cylinder, a hollow valve member
telescopically arranged relative to said piston rod
and projecting through the opposite end wall of
said cylinder, said hollow valve member forming
a fluid flow passage, said passage being provided
with a fluid port on the end of the valve member
disposed within said cylinder and said passage
having a suction connection thereto exteriorly of-
said cylinder, an annular valve closure member
through which said hollow valve member extends,
carried by and movable with said piston member
relative to said hollow valve member and co-
cberable with said hollow valve member to close
said port therein, said hollow valve member be-
ing shiftable in one direction relative to said
valve closure member so as to uncover said port
on one side of said valve closure member and
said piston member thereby to establish commu-
nication between said cylinder and said passage
on said side of said priston member whereby said
piston member will move in said one direction
relative to said cylinder, said unit. having
normally closed valve means including a re-

stricted atmospheric bleed port communicat-

ing with the interior of said hollow piston rod
at the end thereof remote from said ecylinder,
said hollow piston rod communicating with said
cylinder on the other side of said piston member,
said valve means being constructed and arranged
to be orened during movement of said piston rod
and member in said one direction so as to provide
a relatively unrestricted by-pass around said
bleed port.

8. A device according to claim 7 wherein said
bleed port restricts the communication between
atmosphere and said cylinder when said valve is
closed wherein said valve means provides a part
of the connection between said piston rod and
a means to be actuated by said power unit.

9. A power unit comprising a cylinder, a piston
member reciprocally arranged in said cylinder,
a piston rod secured to said piston member, a
valve member reciprocally arranged relative to
said piston member, said valve member bheing
movable relative to said piston member fo sub-
stantially the same extent as said piston member
is movable relative to said cylinder, said valve
member including a fluid port in communication

5 with a source of suction, a valve closure member
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movable with said piston member relative to said
valve member and cooperable with said valve
member to close said port therein, said valve
member being shiftable relative to said valve
closure member so as to uncover said port on one
side of said valve closure member and said piston
member thereby to establish communication be-
tween said cylinder and said source of suction on
one side of said piston member, means operable
for shifting said valve member relative to said
piston member and valve closure member so as to
effect the application of suction to said cylinder
on said one side of said piston member, said pis-
ton rod in one direction of movement thereof
having a lost motion connection with a means
to be actuated by said power unit, said lost mo-
tion connection including a normally closed valve

12
constructed and arranged to be opened for ad-
mitting atmosphere to said cylinder on the op-
posite side of said piston member upon relative
movement between said piston rod and said

8§ means to be actuated.

ROBLEY D. FAGEOL.
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